Gastric inhibitory polypeptide (GIP) stimulates cortisol secretion, cAMP production and DNA synthesis in an adrenal adenoma responsible for food-dependent Cushing's syndrome.
We studied in vitro an adrenal tumor responsible for food-dependent, ACTH independent, Cushing's's syndrome. Cortisol secretion by isolated tumor cells was stimulated by GIP and ACTH, but not by the gut hormone glucagon-like peptide-1 (GLP-1). Both GIP and ACTH stimulated production of cAMP but not inositol 1,4,5-trisphosphate IP3). In quiescent tumor cells, GIP and ACTH stimulated [3H]-thymidine incorporation and p42-p44 MAP kinase activity. In normal human adrenocortical cells cortisol secretion and [3H]-thymidine incorporation were stimulated by ACTH but not by GIP. GIP receptor mRNA, assessed by RT-PCR, was highly expressed in the tumor, but undetectable in the adjacent hypotrophic adrenal tissue, in a normal adrenal, in two adrenal tumors responsible for food-independent Cushing's syndrome and in two hyperplastic adrenals associated with ACTH hypersecretion. Low levels of ACTH receptor mRNA were also detectable in the tumor. We conclude that abnormal expression of the GIP receptor allows adrenocortical cells to respond to food intake with an increase of cAMP that may participate in stimulation of both cortisol secretion and proliferation of the tumor cells.